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Abstract
)HZUHSRUWVKDYHEHHQSXEOLVKHGRQF\WRJHQHWLFVLQFULFNHWVRIWKHVXEIDPLO\1HPRELLQDH:LWKLQWKH
1HRWURSLFDOUHJLRQWKHNDU\RW\SHVRIRQO\WZRVSHFLHVDUHNQRZQERWKRIWKHPEHORQJLQJWRWKHJHQXV
Phoremia,QWKHSUHVHQWSDSHUFKURPRVRPHVRIDWKLUG1HRWURSLFDOVSHFLHV Zucchiella atlantica0HOOR
 2UWKRSWHUD7ULJRQLGLLGDHKDYHEHHQVWXGLHGDQGDF\WRORJLFDOUHYLHZRIRWKHUVSHFLHVRIWKDW
VXEIDPLO\LVSUHVHQWHG Zucchiella atlantica VKRZVQ ᨵ  ;2DQGQ ᨳ  ;;ZKLFKVXJJHVWV
DQDQFHVWUDOFRQGLWLRQZLWKLQWKHVXEIDPLO\DVWKHGLSORLGQXPEHULQDOOWKHVSHFLHVSUHYLRXVO\VWXGLHG
UDQJHVIURPQ ᨵ  WRQ ᨳ  ,Q2UWKRSWHUDWKRVHVSHFLHVZLWKKLJKFKURPRVRPHQXPEHUVWHQGWR
VKRZUHGXFWLRQLQWKHLUFKURPRVRPDOQXPEHUVE\PHDQVRIFHQWULFIXVLRQVUDWKHUWKDQWRLQFUHDVH
FKURPRVRPDOQXPEHUVGXHWRGLIILFXOWLHVLQWKHDYDLODELOLW\RIQHZFHQWURPHUHV$VWUXFWXUDO
SRO\PRUSKLVPLQRQHFKURPRVRPHRISDLUZDVREVHUYHGDVDQLQWUDLQGLYLGXDOYDULDWLRQVXJJHVWLQJ
GLIIHUHQWLDODFWLYLW\RIWKHJHQRPHIURPFHOOWRFHOO
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7KH RUGHU 2UWKRSWHUD LQFOXGHV WKH VXSHUIDPLO\
*U\OORLGHD ZLWK VHYHUDO IDPLOLHV 7ULJRQLGLLGDH LV
RQH RI LWV IDPLOLHV DQG KDV EHHQ GLYLGHG LQWR WZR
VXEIDPLOLHV 7ULJRQLGLLQDH DQG 1HPRELLQDH 7KH
ODWWHU DJJUHJDWHV VL[ WULEHV WKUHH RI ZKLFK
+HPLJU\OOLQL 1HPRELLQL DQG 3WHURQHPRELLQL DUH
UHSUHVHQWHG E\ VHYHUDO VSHFLHV LQ WKH 1HRWURSLFDO
UHJLRQ
7KH JHQXV Zucchiella ZLWK LWV VLQJOH VSHFLHV Z.
atlantica ZDV GHVFULEHG E\ 0HOOR  DQG
LQFOXGHG E\ WKLV DXWKRU LQ WKH WULEH 1HPRELLQL GXH
WR WKH DEVHQFH RI D VSHFLDOL]HG JODQGXODU VSXU RQ
PDOH KLQG WLELDH Z. atlantica LV D VPDOO ZLQJOHVV
VSHFLHV OLYLQJ SUHIHUHQWLDOO\ LQ GHQVH DQG VKDGHG
OHDI OLWWHU LQ $WODQWLF UDLQ IRUHVWV LQ WKH UHJLRQV RI
8EDWXED DQG &DUDJXDWDWXED 6mR 3DXOR 6WDWH
%UD]LO
6HYHUDO SDSHUV KDYH EHHQ SXEOLVKHG DERXW
FKURPRVRPHV RI WKH VXEIDPLO\ 1HPRELLQDH PRVW
RI WKHP IURP $VLD DQG 1RUWK $PHULFD 2I WKH 
JHQHUD ZLWKLQ LQ WKH 1HPRELLQDH RQO\ QLQH RI
WKHP KDYH EHHQ SDUWLDOO\ DQDO\]HG IURP WKH
F\WRJHQHWLFDO SRLQW RI YLHZ ,Q WKH 1HRWURSLFDO
UHJLRQ RQO\ WZR VSHFLHV RI WKH JHQXV Phoremia
KDYH EHHQ F\WRORJLFDOO\ DQDO\]HG 0HVD DQG 5LEDV
 0HVDHWDO
7KH SUHVHQW SDSHU GHDOV ZLWK WKH VWXG\ RI PLWRWLF
DQG PHLRWLF FKURPRVRPHV RI Z. atlantica DV ZHOO
DV D UHYLVLRQ RI WKH NDU\RORJLFDO LQIRUPDWLRQ IURP
RWKHUVSHFLHVRILWVVXEIDPLO\
Material and Methods
6SHFLPHQV RI Z. atlantica ZHUH FROOHFWHG DW
8EDWXED 6mR 3DXOR 6WDWH %UD]LO 1\PSKV DQG
DGXOWV ZHUH UHPRYHG IURP WKH OHDI OLWWHU RI DQ
DEDQGRQHG FDFDR SODQWDWLRQ  PDOHV DQG 
IHPDOHV IURP WKH VDPH SRSXODWLRQ LQ VSDFH DQG
IURP GLIIHUHQW JHQHUDWLRQV ZHUH F\WRORJLFDOO\
DQDO\]HG
&ROOHFWLQJ GDWD ³)D]HQGD &DSULFyUQLR´ 8EDWXED
6mR 3DXOR %UD]LO ᓉᓊ6  ᓉᓊ:
 $ 0HVD 3 *DUFtD &) 6SHUEHU & &
5LEDV   PDOH Idem  $ 0HVD 3
*DUFtD ±  PDOH Idem  $ 0HVD 3
*DUFtD ±  PDOHV Idem  & % 3RUWXJDO
$ 5 0L\RVKL ±  PDOHV Idem  $
0HVD ( =HID & % 3RUWXJDO $ 5 0L\RVKL ± 
PDOHV DQG  IHPDOHV Idem  & %
3RUWXJDO $ 5 0L\RVKL ±  PDOHV Idem
 & % 3RUWXJDO $ 5 0L\RVKL ± 
IHPDOHV Idem  & % 3RUWXJDO $ 5
0L\RVKL ±  IHPDOHV Idem  & %
3RUWXJDO ±  PDOH Idem -DQXDU\ & %
3RUWXJDO ±  PDOH DQG  IHPDOH Idem  
& % 3RUWXJDO $ 5 0L\RVKL ±  PDOHV DQG 
IHPDOHV Idem  & % 3RUWXJDO $ 5
0L\RVKL±PDOHVDQGIHPDOHV
0DOH PHLRWLF FHOOV KDYH EHHQ REWDLQHG IURP WHVWHV
DQG WKH PLWRWLF FHOOV IURP FHFXP DQG RYDU\
WLVVXHV RI FROFKLFLQH LQMHFWHG VSHFLPHQV  LQ
LQVHFW SK\VLRORJLF VROXWLRQ 7KH PDWHULDO ZDV
IL[HG DQG SUHVHUYHG LQ &DUQR\ ,  PHWKDQRO
DQG DFHWLF DFLG DW ï& IRU IXUWKHU DQDO\VLV
7LVVXHV ZHUH VRIWHQHG DQG WKH FHOOV ZHUH
GLVSHUVHG LQ  DFHWLF DFLG FHQWULIXJHG DQG
IL[HG WZLFH DIWHU GLVFDUGLQJ WKH VXSHUQDWDQW
PHGLXP 6OLGHV ZHUH SUHSDUHG DV GHVFULEHG E\
+HQHJDULX HW DO  ZLWK PRGLILFDWLRQV
&KURPRVRPH PRUSKRORJ\ ZDV GHWHUPLQHG
DFFRUGLQJWR :KLWH
Results and Discussion
7KH NDU\RW\SH RI Z. atlantica LV Q ᨵ   ; 2
DQG Qᨳ     ;; LV VKRZQ LQ )LJXUH $
&KURPRVRPDO PRUSKRORJ\ ZDV GHWHUPLQHG DV
IROORZV WKH SDLUV      DQG  DUH
VXEPHWDFHQWULF WKH SDLUV     DQG  DUH
DFURFHQWULF DQG WKH VH[ FKURPRVRPH LV
PHWDFHQWULF 7KH VH[XDO FKURPRVRPH LV
PHWDFHQWULF ZLWK HTXDO DUPV DQG LV WKH ODUJHVW RI
WKH FRPSOHPHQW 3DLU  LV KHWHURPRUSKLF XQGHU
FRQYHQWLRQDO VWDLQLQJ RI &PHWDSKDVH LQ ERWK
VH[HV DSSHDULQJ DV VXEPHWDFHQWULF
VXEPHWDFHQWULF 6060 DQG DV VXEPHWDFHQWULF
DFURFHQWULF 60$ DV DQ LQWUDLQGLYLGXDO
YDULDWLRQ VHH NDU\RW\SH DQG DWWDFKHG ER[ LQ
)LJXUH $ *HQHUDO DVSHFWV RI PDOH PHLRWLF FHOOV
DW GLSORWHQH )LJXUH % GLDNLQHVLV )LJXUH &
DQGHDUO\ILUVWDQDSKDVH)LJXUH'DUHVKRZQ
$PRQJ PRUH WKDQ  JHQHUD SODFHG LQ WKH
VXEIDPLO\ 1HPRELLQDH  VSHFLHV EHORQJLQJ WR
QLQH JHQHUD KDYH EHHQ F\WRORJLFDOO\ VWXGLHG 0DQ\
FDVHV RI V\QRQ\P\ RU WD[RQRPLFDO
QRQFRQFRUGDQFH KDYH EHHQ GHVFULEHG E\
GLIIHUHQW DXWKRUV $Q XSGDWHG WD[RQRP\ 2WWH HW
DO  RI WKHVH VSHFLHV LV FRPSLOHG LQ 7DEOH 
ZLWKDYDLODEOHLQIRUPDWLRQDERXWWKHLUNDU\RW\SHV
7KH VH[GHWHUPLQLQJ PHFKDQLVP LV ;2
PDOHV;; IHPDOHV LQ HYHU\ FDVH VWXGLHG LQ WKLV
VXEIDPLO\ VKRZLQJ WKDW WKH DXWRVRPHV DUH
LQYROYHG LQ NDU\RW\SLFDO HYROXWLRQ LQVWHDG RI WKH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH0 Figure 1&KURPRVRPHVRI Zucchiella atlantica 0HOORQ ;2PDOHVïQ ;;IHPDOHV$0DOH
NDU\RW\SHKHWHURPRUSKLFIRUWKHSDLU%R[VKRZLQJWKHSDLULQKRPRPRUSKLFDOFRQGLWLRQ%(DUO\GLSORWHQH
&'LDNLQHVLV'(DUO\ILUVWDQDSKDVH6FDOHEDU ƫP
Table 1/LVWRI1HPRELLQDHFULFNHWVF\WRORJLFDOO\VWXGLHG
Species 2n_
Autosomes morphology (pair of
homologues)
Authors
Allonemobius allardi $OH[DQGHU	7KRPDV  $ 'DYHQSRUW/LP
Allonemobius griseus griseus 6FFXGHU  $ 'DYHQSRUW/LP
Allonemobius fasciatus 'H*HHU  $
+RQGD%DXPJDUWQHU
'DYHQSRUW/LP
Allonemobius maculatus %ODWFKOH\  $ 'DYHQSRUW
Allonemobius tinnulus )XOWRQ  QRWDYDLODEOH 'DYHQSRUW
Dianemobius chibae 6KLUDNL  QRWDYDLODEOH 2KPDFKL
Dianemobius (Dianemobius) csikii %ROLYDU  QRWDYDLODEOH +RQGD2KPDFKL
Dianemobius (Dianemobius) fascipes :DONHU  QRWDYDLODEOH 2KPDFKL7DWHLVKL
Dianemobius (Dianemobius) furumagiensis 2KPDFKL	
)XUXNDZD
 $0 2KPDFKL
Dianemobius mikado 6KLUDNL  $0
2KPDFKL0DQQD	
%KDWWDFKDUMHH
Dianemobius (Polionemobius) flavoantennalis 6KLUDNL  $60 2KPDFKL
Dianemobius (Polionemobius) taprobanensis :DONHU  $600 /LP0DQQD	%KDWWDFKDUMHH
Eunemobius carolinus carolinus 6FXGGHU  0 'DYHQSRUW/LP
Eunemobius confusus %ODWFKOH\  0
'DYHQSRUW9LFNHU\	
-RKQVWRQH
Eunemobius melodius 7KRPDV	$OH[DQGHU  600 'DYHQSRUW
Nemobius sylvestris %RVF  $0 )DYUHOOH
Nemobius yezoensis 6KLUDNL"  $$60 2KPDFKL
Neonemobius variegatus  bruneri%UXQHU  $0 'DYHQSRUW
Neonemobius cubensis 6DXVVXUH  $ 'DYHQSRUW
Neonemobius eurynotus 5HKQ	+HEDUG  $ 9LFNHU\	:HLVVPDQ
Neonemobius palustris %ODWFKOH\  $ 'DYHQSRUW/LP
Phoremia circumcincta 0HVD	*DUFtD  $0 0HVDHWDO
Phoremia nigrofasciata 0HVD	5LEDV  $60 0HVDHWDO
Pictonemobius VS  QRWDYDLODEOH 9LFNHU\	-RKQVWRQH
Pteronemobius (Pteronemobius) birmanus &KRSDUG  QRWDYDLODEOH /LP
Pteronemobius (Pteronemobius) nigriscens 6KLUDNL  QRWDYDLODEOH 2KPDFKL
Pteronemobius (Pteronemobius) nigrofasciatus 0DWVXPXUD

 $60$60 2KPDFKL7DWHLVKL
Pteronemobius (Pteronemobius) nitidus %ROtYDU  QRWDYDLODEOH /LP
Pteronemobius (Pteronemobius) ohmachii 6KLUDNL  0 2KPDFKL
Stenonemobius(Ocellonemobius) bicolor 6DXVVXUH  QRWDYDLODEOH /LP
Scottiola VS%ROLYDU  QRWDYDLODEOH /LP
Zucchiella atlantica 0HOOR  $60 SUHVHQWSDSHU
7D[DDFFRUGLQJWR2WWH et al. VKRZLQJPDOHGLSORLGQXPEHUDQGDXWRVRPHVPRUSKRORJ\;;;2LVWKHRQO\
VH[GHWHUPLQLQJPHFKDQLVPLQWKHJURXS0PHWDFHQWULF60VXEPHWDFHQWULF$DFURFHQWULF
6WUXFWXUDOKHWHURPRUSKLVP
.LQGRIKHWHURPRUSKLVPQRWGHVFULEHG
Nemobius yezoensis LVQRWPHQWLRQHGDW2UWKRSWHUD6SHFLHV)LOHRQ/LQH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH0 VH[XDO FKURPRVRPHV 7KLV LV H[SHFWHG EHFDXVH
RQFH VH[XDO FKURPRVRPHV FDQQRW XQGHUJR FHQWULF
IXVLRQV ZLWK DXWRVRPHV WR FUHDWH QHR;< V\VWHPV
;2;; VH[ GHWHUPLQDWLRQ LV SUHVHUYHG LQ WKH
VXEIDPLO\1HPRELLQDHDVDZKROH
7KH PDOH GLSORLG QXPEHU LQ  VSHFLHV RI WKH
VXEIDPLO\ 1HPRELLQDH UDQJHV IURP Q    WR Q  
 ZLWK WKH IROORZLQJ SHUFHQWDJH WKUHH VSHFLHV
 ZLWK Q    RQH VSHFLHV  ZLWK Q  
 WHQ VSHFLHV  ZLWK Q    QLQH VSHFLHV
 ZLWK Q    VHYHQ VSHFLHV  ZLWK
Q    DQG RQH VSHFLHV ZLWK Q     6XFK
GDWD GHPRQVWUDWH WKH KLJK KHWHURJHQHLW\ RI
FKURPRVRPDO QXPEHUV LQ 1HPRELLQDH WKDW
SUHVXPLEO\ LPSHGHV WKH HVWDEOLVKPHQW RI D
VWDQGDUG QXPEHU LQ WKLV JURXS Z. atlantica
SUHVHQWV WKH KLJKHVW FKURPRVRPH QXPEHU NQRZQ
ZLWKLQ WKH 1HPRELLQDH ,W LV NQRZQ WKDW WUHQGV LQ
2UWKRSWHUD VSHFLHV DUH WR UHGXFH FKURPRVRPH
QXPEHUV E\ PHDQV RI FHQWULF DQG WDQGHP
IXVLRQV UDWKHU WKDQ LQFUHDVLQJ WKH FKURPRVRPDO
QXPEHU 7KH Z. atlantica NDU\RW\SH SUREDEO\
UHSUHVHQWVDQDQFHVWUDOIRUPLQWKHJURXS
,Q PHLRWLF SURSKDVH WKH VH[XDO FKURPRVRPH
VHHPV WR KDYH D ODUJH EORFN RI SURFHQWULF
KHWHURFKURPDWLQ ZKHUHDV VRPH RI WKH DXWRVRPDO
ELYDOHQWV GLVSOD\ WHUPLQDO DQG VRPH GLVWDO
KHWHURFKURPDWLQ )LJXUH ' 0DOH PHLRWLF FHOOV
DW GLSORWHQH VKRZ HYLGHQFH RI PRVW ELYDOHQWV
KDYLQJ  RU  FKLDVPDWD )LJXUH % DQG LW LV QRW
SRVVLEOH WR GHWHUPLQH H[DFWO\ ZKLFK DXWRVRPH
FRUUHVSRQGV WR HDFK ELYDOHQW EHFDXVH RI WKHLU
VLPLODU DQG VPDOO VL]HV $W GLDNLQHVLV DQG DW HDUO\
ILUVW DQDSKDVH )LJXUH & DQG ' WKH FHOOV
DSSDUHQWO\ VKRZ ELYDOHQWV ZLWK RQO\ RQH FKLDVPD
7KLV LV H[SHFWHG DW PHLRVLV LQ 2UWKRSWHUD EHFDXVH
WKH QXPEHU RI FKLDPDWD FDQ YDU\ DV PHLRVLV
GHYHORSV DQG LQ WKLV FDVH LW GLPLQLVKHV DW ILQDO
VWDJHV )XUWKHUPRUH DV LQ WKHVH ELYDOHQWV WKH
FKURPRVRPHV KDYH WHUPLQDO KHWHURFKURPDWLQ
7HUPLQDO DFKLDVPDWLF DVVRFLDWLRQV DUH GLVSOD\HG
DW HDUO\ GLSORWHQH ZKLFK LV GLVORFDWHG DW UHSXOVLRQ
LQ ODWH GLSORWHQH DQG VR LV QRW VHHQ DW WKH ODWHU
VWDJHV
3RO\PRUSKLVPV IRU VWUXFWXUDO UHDUUDQJHPHQWV LQ
1HPRELLQDH LQYROYLQJ DXWRVRPHV KDYH EHHQ
GHVFULEHG IRU WKH IROORZLQJ VSHFLHV Allonemobius
g. griseus 'DYHQSRUW  /LP 
'ianemobius (Polionemobius) taprobanensis
/LP  0DQQD 	 %KDWWDFKDUMHH 
Eunemobius c. carolinus 'DYHQSRUW  
/LP  Nemobius yezoensis 2KPDFKL D
 Pteronemobius nigrofasciatus 2KPDFKL
D 7DWHLVKL  )RU WKH 1HRWURSLFDO IDXQD
0HVD HW DO  UHSRUWHG WKH RFFXUUHQFH RI D
KHWHURPRUSKLVP LQYROYLQJ WKH ILIWK SDLU RI
DXWRVRPHVLQ Phoremia nigrofasciata 7DEOH
,Q Z. atlantica LW KDV EHHQ REVHUYHG WKDW WKH FHOOV
RI VRPH VSHFLPHQV FDQ SUHVHQW WZR FXUUHQW
PRUSKRORJLHV IRU WKH SDLU  i.e. 6060 DQG
60$ 7KH RFFXUUHQFH RI VWUXFWXUDO
KHWHURPRUSKLVPV OLNH SHULFHQWULF LQYHUVLRQV DQG
ILVVLRQV LV NQRZQ LQ FULFNHWV DQG WKH\ KDYH EHHQ
DOUHDG\ GHPRQVWUDWHG LQ 1HPRELLQDH
1RQHWKHOHVV LW LV XQFHUWDLQ WKDW D FDVH RI
VWUXFWXUDO KHWHURPRUSKLVP VXFK DV D SHULFHQWULF
LQYHUVLRQ FRXOG KDYH WDNHQ SODFH LQ Z. atlantica
,I VR LQWUDLQGLYLGXDO YDULDWLRQ DOVR ZRXOG RFFXU
DQGWKUHHGLIIHUHQWNDU\RW\SHVVKRXOGEHSUHVHQW
$VVXPLQJ WKDW KRPR]\JRVLV RFFXUV LQ
VXEPHWDFHQWULF FKURPRVRPHV  RQH FRXOG LQIHU D
FDVH RI PRVDLFLVP EXW LW ZRXOG EH XQOLNH WKDW VHHQ
ZLWK SRO\PRUSKLF FKURPRVRPHV (YHQ VR LQ Z.
atlantica RQO\ WZR FRQGLWLRQV IRU SDLU  ZHUH VHHQ
IURP FHOO WR FHOO i.e. RQH RI WKH VXSSRVHG
KRPR]\JRVLV DQG RWKHU RI KHWHUR]\JRVLV DQG LW
IUHTXHQWO\ DSSHDUHG LQ WKH SRSXODWLRQ DV
LQWUDLQGLYLGXDO YDULDWLRQ )RU WKLV UHDVRQ LW KDV
QRW EHHQ SRVVLEOH WR REWDLQ D TXDQWLWDWLYH
HYDOXDWLRQRIWKLVFKDUDFWHU
,Q WKH OLJKW RI VXFK HYLGHQFH LW LV OLNHO\ WKDW WKH
KHWHURPRUSKLVP RI SDLU  LQ Z. atlantica VKRXOG
EH UHODWHG WR DQRWKHU NLQG RI YDULDWLRQ 6XFK
YDULDWLRQ SUREDEO\ PHDQV D GLIIHUHQWLDO DFWLYLW\ RI
WKH JHQRPH IURP FHOO WR FHOO XQGHU VRPH VSHFLILF
FRQGLWLRQV RU GLIIHUHQWLDO FKURPDWLQ TXDQWLW\ LQ
WKH JHQRPH +RZHYHU FRQYHQWLRQDO VWDLQLQJ
DQDO\VLV KDV QRW UHYHDOHG LWV RULJLQ DQG WKHVH GDWD
UHPDLQ RSHQHG WR IXWXUH UHVHDUFK 'LIIHUHQWLDO
F\WRJHQHWLF DQDO\VLV FRXOG KHOS WR FOHDU XS WKHVH
TXHVWLRQV DQG DGG VRPH QHZ LQIRUPDWLRQ RQ WKH
NDU\RW\SLFDOHYROXWLRQRIWKHJURXS
Acknowledgments
:H WKDQN WKH YDOXDEOH FRPPHQWV DQG UHYLVLRQV
PDGH RQ WKH PDQXVFULSW E\ 'U &DUPHP 6
)RQWDQHWWL :H DUH DOVR JUDWHIXO WR 'U 'RUDOLFH 0
&HOOD IRU KHU VXJJHVWLRQV DQG WR $NLR 5 0L\RVKL
IRUKHOSLQJRQWKHFROOHFWLQJWULSV
References
%DXPJDUWQHU :-  'LH 6SHUPDWRJHQHVH EHL HLQHU *ULOOH
Nemobius fasciatus Zellforsch Mikroskopie Anatomie 

-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH0 'DYHQSRUW 5  The cytotaxonomy of the genus Nemobius
(Orthoptera: Gryllidae: Nemobiinae)3K' GLVVHUWDWLRQ
7KH-RKQ+RSNLQV8QLY%DOWLPRUH0DU\ODQG
'DYHQSRUW 5  &KURPRVRPDO SRO\PRUSKLVP DQG
VSHFLDWLRQ LQ WKH JHQXV Eunemobius 2UWKRSWHUD
*U\OORLGHD Genetica Dordrecht  
)DYUHOOH 0  &RQWULEXWLRQ D O¶pWXGH GH OD JDUQLWXUH
FKURPRVRPLTXH GHV RUWKRSWqUHV *U\OOLGDH HW
7HWWLJRQLLGDH Annals D’Musée Royale D’ Histoire
Naturelle de Belgique, Bruxelles  
+HQHJDULX 2 +HHUHPD 1$ :ULJKW // %UD\:DUG 3 :DUG
'& 9DQFH *+  ,PSURYHPHQWV LQ F\WRJHQHWLF VOLGH
SUHSDUDWLRQ FRQWUROOHG FKURPRVRPH VSUHDGLQJ FKHPLFDO
DJLQJDQGJUDGXDOGHQDWXULQJ Cytometry  
+RQGD +  7KH FKURPRVRPH QXPEHUV DQG WKH PXOWLSOH
FKURPRVRPHV LQ *U\OOLQDH Proceedings of the Imperial
Academy of Japan, Tokyo  
/LP +&  1RWH RQ WKH FKURPRVRPHV RI WKH 1HPRELLQDH
*U\OOLGDH Canadian Journal of Zoology, Ottawa 

0DQQD *. %KDWWDFKDUMHH 7.  6WXGLHV RI JU\OOLG
FKURPRVRPHV ,, &KURPRVRPDO SRO\PRUSKLVPV LQ
Pteronemobius taprobanensis :DON DQG FKURPRVRPH
PRUSKRORJ\RI Loxoblemmus VS Cytologia  
0HOOR )$*  $ QHZ JHQXV DQG VSHFLHV RI QHPRELLQH
FULFNHW IURP WKH EUD]LOLDQ DWODQWLF IRUHVW 2UWKRSWHUD
*U\OOLGDH 1HPRELLQDH Revista Brasileira de
Entomologia, São Paulo  
0HVD $ 5LEDV &&  .DU\RORJ\ RI D QHZ VSHFLHV RI WKH
JHQXV Phoremia *U\OORLGHD 1HPRELLQDH Brazilian
Journal of Genetics Ribeirão Preto, Suppl  
0HVD $ 5LEDV && *DUFtD 3  Phoremia nigrofasciata
DQG P. circumcincta WZR QHZ VSHFLHV RI FULFNHW RI WKH
VXEIDPLO\ 1HPRELLQDH 2UKWRSWHUD *U\OORLGHD
7ULJRQLGLLGDH Journal of Orthoptera Research  
2KPDFKL )  3UHOLPLQDU\ QRWH RQ F\WRORJLFDO VWXGLHV RQ
*U\OORGHD FKURPRVRPH QXPEHUV DQG VH[ FKURPRVRPH RI
HLJKWHHQ VSHFLHV Proceedings of the Imperial Academy of
Japan  
2KPDFKL )  2Q WKH FKURPRVRPH QXPEHUV DQG VH[
FKURPRVRPHV RI IRXU VSHFLHV RI *U\OORGHD SUHOLPLQDU\
QRWH  Proc Imp Acad Japan  
2KPDFKL )  FRPSDUDWLYH VWXG\ RI FKURPRVRPH
FRPSOHPHQWV LQ WKH *U\OORGHD LQ UHODWLRQ WR WD[RQRP\
Bulletin of Mie Imperial College of Agriculture and
Forestry  
2KPDFKL )  $ OLVW RI WKH FKURPRVRPH QXPEHUV LQ WKH
*U\OORLGHD Tsue
2WWH ' (DGHV '& 1DVNUHFNL 3  2UWKRSWHUD 6SHFLHV )LOH
RQ/LQHY Disponível em
$YDLODEOH RQOLQH
KWWSRVI[RUWKRSWHUDRUJ26)26);)UDPHVHWKWP
7DWHLVKL 6  3UHOLPLQDU\ UHSRUW RQ WKH FKURPRVRPHV RI
VHYHUDO VSHFLHV RI *U\OORGHD IURP )RUPRVD Zoology
Magazine  
9LFNHU\ 95 -RKQVWRQH '(  *HQHULF VWDWXV RI VRPH
1HPRELLQDH 2UWKRSWHUD *U\OOLGDH LQ 1RUWK $PHULFD
Annals of the Entomological Society of America 

9LFNHU\ 95 :HLVVPDQ '%  Neonemobius eurynotus
5HKQ DQG +HEDUG *U\OORSWHUD7UJLRQLGLLGDH
1HPRELLQDH D FULFNHW RI WKH 6DQ )UDQFLVFR %D\ DUHD
&DOLIRUQLD Pan-Pacific Entomologist, San Francisco 

:KLWH 0-'  Animal cytology and evolution&DPEULGJH
8QLYHUVLW\3UHVV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH0 